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Synopsis Descriptions and figures are given for the early stages of two pierid species, 
Pareronia boebera ESCHSCHOLTZ and Gandaca harina HorsFieLD from the Philippines. 
Biological notes and systematic considerations are also included. 


Introduction 


In 1978, we stayed at University of the Philippines, Los Bafios, Luzon, from 8 to 
29 August, with our colleagues, Assistant Professor Akinori NAKANISHI of Kyushu 
University and Mr. Kazunari NicHo of Kagoshima University. We collected early 
stages of butterflies and made observations of their habits. During that time, we 
were able to rear the immatures of several species that had not been previously re- 
ported in literature. In the present paper we deal with only morphological descrip- 
tions of and biological notes on the early stages of the two pierid butterflies, Pareronia 
boebera ESCHSCHOLTZ and Gandaca harina HORSFIELD. The junior author’s observa- 
tions made from April to September of 1973 at Los Baños, Luzon are also included in 
the biological notes. In view of adult external morphology (Kors, 1933), Pareronia 
and Gandaca seem to occupy rather primitive phylogenetic positions in Pierinae and 
Coliadinae, respectively. In this regard we wish to point out that the morphological 
and biological studies on the immature stages of these two species summarized in this 
paper may eventually contribute to future studies in phylogenetic systematics of the 
family Pieridae. We give here a brief discussion of the close relationship between 
Pareronia and African Nepheronia based mainly on the morphology and habits of the 
early stages. 


Materials and Methods 


Most materials of Pareronia boebera were obtained from the eggs laid by three 
females captured in Los Bafios, confined in transparent plastic vessels with fresh 
cuttings of Capparis zeylanica L. (the natural host-plant at Alligator Lake, Los Boañs) 
and fed on diluted honey once a day. Eggs of Gandaca harina were collected near 
Mud Spring on Mt. Maquiling, and the specimens of the Ist and 2nd instar larvae 
were reared from these eggs. The 5th instar larvae and pupae were collected at 
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Figs. 1-8. Pareronia boebera EscHscHOLTz: (1) larva, 1st instar, dorsal view; (2) 
larva, 4th instar, dorsal view; (3) ditto, lateral view; (4) larva, 5th instar, dorsal 
view; (5) ditto, lateral view; (6) pupa, lateral view; (7) ditto, dorsal view; (8) 4th 
instar larva, resting along the base of the midrib. 

Figs. 9-14. Gandaca harina HorsFieLpD: (9) larva, 5th instar, dorsal view; (10) ditto, 
lateral view; (11) pupa, lateral view; (12) ditto, dorsal view; (13) pupa in a 
shelter; (14) unfolded shelter. 
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Ormoc, Leyte on August 22nd, 1978 by Mr. Nicuo and the junior author. 

Materials preserved in 70-80% alcohol after fixing in Carnoy’s mixtures were 
used, and these specimens were sometimes treated with KOH. Ultrastructures of the 
materials were examined in a scanning electron microscope (JSM-35 JEOL Inc.). 
Eggs and larvae were dehydrated in ethanol solutions and critical-point-dried (JCPD- 
3). They were mounted on metal blocks with conductive paint (Dotite paint, type 
D-550), and then gold-coated using an ion sputtering system (“Fine Coat”? JFC-1100). 
All drawings were made with the aid of eyepiece grid under both binocular and stand- 
ard light microscopes. All measurements are of preserved specimens. Widths of the 
larval head, larval body and pupal body are at the widest points. Terminology is 
from HINTON (1946) for larvae and MosHER (1916) for pupae. 


Descriptions of Pareronia boebera 


Egg 
(Figs. 15-16) 


General. ——Length 1.92-2.07 mm (avg 2.03 mm, n=9); width 1.10-1.26 mm 
(avg 1.16mm, n=9). Colour milky-white when deposited, later changing to cream 
with three parallel, transverse faded-rose bands, the second one usually broken at one 
point. Shape ovoid, narrowly truncated at apex, a little less so at base; 15-18 lon- 
gitudinal ridges extending from base towards apex. About a half of the ridges (8-11) 
reaching the apex, and each forming a ring of protuberances around it; the other half 
ending subapically; space between longitudinal ridges traversed by 31-36 cross ribs 
resulting in rows of trapezoids or rectangles; surface of intracellular areas finely 
punctuated; 2-3 aeropylar openings occurring in each protuberance surrounding top 
of egg; apex of egg covered with somewhat irregular pentagonal cells forming several 
concentric circles or a spiral of cells around the centre in which micropyle is not 





visible. 
First Instar Larva 
(Figs. 1, 20, 21, 28-33, 35, 36, 40, 41) 
General. Length 4.15-4.30 mm; width 0.70-0.80 mm; length of head 1.45- 


1.50 mm; width of head 0.80 mm; length of anal projection 0.6 mm, width of head 
(WH)/length of anal projection (LAP)=1.33. Head pale brownish green; body 
green with a whitish dorsal, subdorsal and spiracular band in each segment. Dorsal 
band very narrow. 

Head——-Shape nearly round in anterior view, somewhat oblong when viewed 
laterally. Frons not prominent; head with 12 primary and 13 secondary setae on 
each side, the former quite similar to the latter in appearance; setae whitish and usually 
long and thick; mandible rather flat with five blunt teeth. Cuticular surface smooth. 

Body.——Basic setal pattern of body similar to those of other pierid larvae; on 
prothorax 9 pairs of setae (2 for XD, D and SV groups, 1 for SD, L and V groups); 
on mesothorax 6 pairs of setae (2 for D and SD groups, 1 for L and SV groups); on 
metathorax 5 pairs of setae (2 for D group, 1 for SD, L and SV groups); on Ist-6th 
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abdominal segments 8 pairs of setae (2 for D, L and SV groups, 1 for SD and V 
groups); on 7-9th abdominal segments 7 pairs of setae (2 for D and L groups, 1 for 
SD, SV and V groups). D, XD and SD setae with their tips bifurcated (Fig. 21). 
The trace of abdominal segmentation between 9th and 10th segments visible; anal 
shield forming a pair of long prominent projections that bear many long setae; nu- 
merous spinules occurring around anus. Pro- and mesothoracic shields weakly 
sclerotized, hence having an indistinct margin; basal tubercles of setae well developed 
especially in D, XD, SD setae of prothorax, mesothorax, 9th and 10th segments; 
femur and tibia of prothoracic leg both bearing a prominent apical protuberance 
dorsally; tarsus with a pair of elongate setae which are laterally compressed near their 
apices; claws well developed; abdominal prolegs with uniordinal crochets arranged in 
a circle (24-25); anal proleg with uniordinal crochets arranged in a lateral penellipse 
(27-28). Cuticular surface slightly ribbed and spotted with blunt-tipped tubercles 
(Fig. 20). 


Second Instar Larva 
(Figs. 17-19, 22) 


General——Length 7.68-8.10 mm; width 1.20 mm; length of head 0.68-0.70 mm; 
width of head 1.15-1.20 mm; length of anal projection 0.80-0.90 mm, WH/LAP= 
1.33-1.44. Similar to lst instar larva, but bearing numerous short secondary setae 
all over the head and body (Figs. 17, 18); D, XD and SD setae with their tips trifurcated 
(Fig. 22) or bifurcated. Cuticular surface of head with slightly raised irregular reticu- 
lations (Fig. 19). 


Third Instar Larva 


General. Length 12.4-13.3 mm; width 1.8 mm; length of head 1.10-1.30 mm; 
width of head 1.80-1.95 mm; length of anal projection 1.40-1.50 mm, WH/LAP= 
1.29-1.30. Similar to 2nd instar larva, but with a large number of secondary setae. 
Longitudinal whitish bands less distinct. 





Fourth Instar Larva 
(Figs. 2, 3) 


General———Length 21.2-24.2 mm; width 3.10-3.20 mm; length of head 1.20- 
1.60 mm; width of head 2.30-2.35 mm; length of anal Poles ice 1.50-1.60 mm; 








- Figs. 15-25. Pareronia ‘boebera ESCHSCHOLTZ, SEM micrographs: 5) egg, ‘lateral 
view; (16) ditto, apical region; (17) head, 2nd instar larva, lateral view; (18) 
prothorax, 2nd instar larva, lateral view; (19) cuticular surface of head, 2nd 
instar larva, X 1000; (20) cuticular surface of body, Ist instar larva, x 1000; (21) 
dorsal seta on prothorax, Ist instar larva, < 200; (22) dorsal seta on prothorax, 
2nd instar larva, x 200; (23) cuticular surface of head, Sth instar larva, Xx 600; 
(24) cuticular surface of body, 5th instar larva, x 1000; (25) distal end of antenna, 
x 360. 

Figs. 26-27. Gandaca harina HorsrieLD, SEM micrographs: (26) cuticular surface 
of head, Sth instar larva, X440; (27) cuticular surface of body, 2nd instar 
larva, x 1000. 
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Figs. 28-33. Pareronia boebera ESCHSCHOLTZ, Ist instar larva: (28) setal map of 
thorax and abdomen; (29) head, frontal view; (30) ditto, lateral view; (31) 
ocellar region; (32) 9th and 10th abdominal segments, lateral view: (33) ditto, 
dorsal view. 
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Figs. 34-43. Pareronia boebera ESCHSCHOLTZ, 1st and 5th instar larvae; (34) labrum, 
Sth instar, facial aspect on right and oral aspect (epipharynx) on left; (35) 
mandible, Ist instar, oral aspect; (36) ditto, facial aspect; (37) mandible, 5th 
instar, oral aspect; (38) ditto, lateral aspect; (39) ditto, facial aspect; (40) proleg, 
Ist instar; (41) anal proleg, 1st instar; (42) crochets of proleg, Sth instar; (43) 
prothoracic leg, 5th instar. 


WH/LAP=1.47-1.53. Head green, body light green with indistinct whitish lon- 
gitudinal bands which are barely traceable in the later stage. Each postspiracular 
spot equal in size to spiracle or somewhat smaller, except on 1st abdominal segment 
where it is larger, and on 8th abdominal segment, it is very large and prominent, 
extending into 10th segment. Basal tubercles of setae, especially in dorsal region, 
whitish and rather distinct; spiracles greenish black, encircled with white; thoracic 
legs green; anal projection, shiny and reddish especially in basal half, smaller in propor- 
tion to rest of body. Setal distribtuion almost the same as in 3rd instar larva. 


Fifth Instar Larva 
(Figs. 4, 5, 23-25, 34, 37-39, 42, 43) 


General. Length 35.3-37.8 mm (n=3); width 4.8-5.4mm (n=3); length of 
head 2.3mm (n=2); width of head 3.60-3.80 mm (n=2); length of anal projection 
0.70-0.80 mm (n=3), WH/LAP=4.75-5.14. Head yellowish green; basal tubercles 
of primary setae large, white and easily distinguishable from green ground with naked 
eye; four black anterior ocelli. Body green with yellowish tinge and longitudinal 
whitish bands barely traceable except for dorsal band which is distinct, narrow and 
yellowish; basal tubercles of primary setae large and black, easily distinguishable from 
green ground with naked eye, while those of secondary setae are white and rather 
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indistinct; lateral portion of body almost concolorous with dorsal portion, but gradual- 
ly increasing whitish tinge below spiracular area; abdominal segment with an oblique 
dark subspiracular band. Post-spiracular spots are as follows: meso- and meta- 
thoraces each with a small and elongated whitish spot; 1st abdominal segment with a 
porminent whitish spot edged with red, 1-5x as large as spiracle; 2nd abdominal 
segment with a similar, but sometimes smaller spot; 8th abdominal segment with a 
large and whitish patch edged with red, extending into 10th abdominal segment; 
spiracles black, prothoracic one encircled with prominent white ring; thoracic legs red 
and shiny. 

Head.—Shape almost the same as in 4th instar larva. Most setae much short- 
ened; antenna with rather long 2nd segment (length: thickness=5: 2), short sensillum 
trichodeum (ST) much developed (short ST : long ST=15:19). Labrum bilobed 
apically with lateral margins evenly curved; median incision rather deep, occupying 
about 2/5 of the length of labrum; apical margin of each lobe with fine serrulations 
which extend towards epipharynx; sclerotized epipharyngeal shield rather well de- 
veloped; median labral setae M3 almost aligned with M1 and M2; lateral labral setae 
L2 longer than L3; middle epipharyngeal setae situated slightly oustide the line formed 
by the others. Mandible very thick, stout, and resembling a human molar tooth with 
its inner aspect uneven, unlike one seen in the Ist instar larva. Cuticular surface of 
cranium with somewhat regular dense reticulations raised distinctly (Fig. 23). 

Body.—Shape cylindrical, slightly narrowed in posterior 1/6, 9th and 10th 
abdominal segments dorsally flattened. Primary and secondary setae much shortened; 
D, XD and SD setae with their tips bifurcated or trifurcated; femur and tibia of 
prothoracic leg each bearing a prominent apical protuberance dorsally; tarsus with a 
pair of elongate setae laterally compressed near their apices; claws well developed; 
abdominal prolegs with triordinal crochets of varying lengths arranged in a semicircle 
(37-50); anal proleg with triordinal crochets of varying lengths arranged in a semicircle 
(60-73); anal projection much reduced, with its setae mcuh shortened; spiracles all 
oblong, the longest one, found in 8th abdominal segment, about 1.4 as long as those 
of 2nd—6th abdominal segments; cuticular surface with closely spaced fluted spinules 





(Fig. 24). 
Pupa 
(Figs. 44-48) 
General. Length 28.0-32.5mm (n=5); height 11.0-13.5mm (n=5); width 


5.2-6.5 mm (n=4). Somewhat resembling a Hebomoia pupa, but wing-sheaths more 
strongly bulged, acute cepahlic projection longer and body more strongly compressed 
laterally. Colour dull pale green; a dark greenish dorsal line along the whole length 
of pupa; a dull yellow lateral line from base of forewing to posterior end of pupa; 
4-8th abdominal segments, each having a black postspiracular spot; the spot on 4th 
segment farther below spiracle; a pair of black subdorsal spots usually found on each 
segment, especially large and prominent on 2nd and 7th abdominal segments; 2nd 
abdominal segment sometimes having four such spots; wing-sheath with a whitish spot 
near the base, a series of whitish spots along the outer margin of undeveloped wing 
and a prominent black spot corresponding to the discocellular spot of wing. 
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Figs. 44-48. Pareronia boebera ESCHSCHOLTZ, pupa: (44) lateral view; (45) dorsal 
view; (46) ventral view; (47) 8th and 9+10th abdominal segments, ventral view, 
male; (48) ditto, female. 


Head.——Antennae about half the length of wing or less on the meson, with its 
tip somewhat swollen, flagellum of the same thickness throughout; eye pieces small, 
but adjacent gena area well developed, sculptured eye-piece rather small; labial palpus 
appearing as a small and narrow hexagonal sclerite; maxilla reaching caudal margin 
of wing, the apical 1/3 covered by forewings; the maximum width of maxillae about 
half the width of pupa at the point of wing base. 

Thorax.——Mesal length of prothorax about 1/3 x as long as mesothorax, that 
of metathorax about a half that of the former; posterior margins of mesothorax 
strongly convex, that of metathorax almost straight; prothoracic legs measured on 
meson, about 4/13 as long as wings and mesothoracic legs measured on meson 
about 6/13 as long as wings; inner margins of pro- and mesothoracic legs rather 
smooth; wings extremely bulged ventrally, but not swollen laterally; forewing extend- 
ing nearly to 5th abdominal segment, ending in a blunt tip; hindwing visible along the 
dorsal margin of forewing, extending into 3rd abdominal segment. 

Abdomen. A pair of distinctive lateral ridges running from base of spiracles 
of 2nd segment to cremaster; dorsal line not keeled; abdominal segmentation between 
8th and 9+ 10th indistinct; a slit-like genital opening situated on the meson, close to 
cephalic end of 9+10th abdominal segment, in female another slight slit situated on 
the middle of meson of 8th abdominal segment; anal opening appearing as a short 
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groove on the middle of meson of 9-++10th segment; a small tubercle situated on either 
side of meson of 9+ 10th segment between genital and anal openings; cremaster in- 
definitely rugose, more or less straight at distal end, with numerous dark brown 
hooked spines usually shaped like a T or an inverted anchor. 

Habits ——The eggs are usually laid in twos or threes close together on the un- 
derside of a mature leaf of the food-plant. A female alights on the upperside of the 
leaf, curves her abdomen, folds her wings into V-shape, and deposits her eggs. This 
oviposition habit was observed among females confined in a transparent plastic cage. 
In captivity one female deposits 30-60 eggs per day. The places chosen for oviposi- 
tion in the wild are shady, cool and often close to the ground. Such places were also 
selected by Pareronia pingasa in India (BELL, 1914). 

The larvae, in all stages, eat mature and hard leaves. They finish off most of the 
leaf but do not eat the solid midrib. They are unaffected by the dryness of the leaf. 
Therefore rearing is very easy. At Alligator Lake, Los Bafios, on two different oc- 
casions we found two 5th instar larvae which were resting along the midribs of two 
neighbouring leaves on the same stem. The place where they were feeding was shady 
and close to the ground. Habits of the larvae are quite similar to those of Pararonia 
pingasa (BELL, 1914). The newly hatched larvae eat their egg-shells and shortly 
afterwards make a sheet of web near the base of the leaf along the midrib. The 
younger larvae (l[st-4th instars) moving all over the leaf to eat, cover the leaf stalk 
and the midrib of the leaf with a silvery coating of web (Fig. 8). This may be helpful 
in preventing the leaf from falling. Starting from the base, they eat the leaf, first on 
one side of the midrib, then on the other leaving the rib intact. They rest along the 
base of the upper surface of the midrib with their heads usually pointing towards the 
leaf tip. 

Pupation takes place suspended from the underside of a mature leaf, a leaf-stalk 
or a thin twig. The pupae are the same colour and shape as the leaves, and very 
difficult to find. 

Food-plant——The food-plants of the larvae are Capparis forrida (thorny climber) 
(Capparidaceae) at University of the Philippines and C. zeylanica L. (thorny bush) at 
Alligator Lake. The latter is cultivated by the inhabitants. 

Discussion——-The early stages of this species are quite similar to those of 
Pareronia pingasa and P. hippia, especially to the former in larval morphology and to 
the latter in oviposition and larval habits (BELL, 1914). Summarizing BELL’s descrip- 
tions of Pareronia spp. and the results of our examinations, we present the generic 
characteristics of the early stages of the genus Pareronia: The apex of the egg is crown- 
shaped. The faded-rose colored bands of the embryo may be seen through the egg 
chorion. First instar larva has secondary setae on its head. The larva has a pair of 
prominent anal projections on the 10th abdominal segment. The pupa is laterally 
compressed and has strongly projecting wing sheaths. It also has a long acute cephalic 
projection. 

Kors (1933) suggested that Pareronia, Nepheronia and Eronia form a distinctive 
group based on their adult morphology (especially wing venation) and the morphology 
of their pupal wing sheaths which strongly project. However, he did not refer to 
phylogenetic relationships of these three genera. Distinctive synapomorphies shared 
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by Pareronia and African Nepheronia are as follows: Eggs with notably crowned 
apices, Ist instar larvae with secondary setae on their heads, larvae with a pair of 
prominent anal projections, and valvae of male genitalia with pointed apices. Because 
of this we have concluded that Pareronia is most closely related to African Nepheronia 
and the two form a sister group. 


Descriptions of Gandaca harina 
Egg 


General——_Length 1.16-1.31 mm; width 0.44-0.48 mm. Colour white, and 
unchanging. Spindle-shaped, blunt at apex, flattened at base. 

At first we considered Ventilago sp. to be the food-plant of only Gandaca harina. 
Later, however, we found that it was also the food-plant of Eurema sarilata. Un- 
fortunately, we mixed the eggs of these two species when we collected them in the field, 
since they were indistinguishable in appearance. Therefore, we are unable to give a 
detailed description of the eggs. 


First Instar Larva 
(Figs. 49-54, 56, 60, 61) 


General——Length 2.7 mm; width 0.38 mm; length of head 0.20 mm; width of 
head 0.30. 

Head.——In anterior view round, when viewed laterally almost ovoid, strongly 
swollen anteriorly. Frons somewhat raised anteriorly; head with 12 primary setae on 
each side which are very short; F and C setae rather long; mandible very flat, with five 
sharp teeth. Cuticular surface smooth. 

Body.——Basic setal pattern of body similar to that in other pierid larvae, but 
9th abdominal segment without L2; SD1 on prothorax unusually anterior to XD2; 
abdominal segmentation between 9th and 10th barely traceable; anal shield resem- 
bling a trapezoid when viewed dorsally, with 4 pairs of setae (2 for D group, 1 for L 
and SD groups), L setae longest of them; a small number of spinules around anus; 
pro- and mesothoracic shields very weakly sclerotized and barely traceable; setae 
generally very short and slender; basal tubercles of setae weakly developed; tarsus 
with a pair of elongated sharply tipped lobes which usually appear as a pair of spines 
in other lepidopterous larvae; claws moderately developed; abdominal prolegs with 
uniordinal crochets arranged in a single transverse band (5-7); anal proleg with 
uniordinal crochets arranged in a semicircle (ca. 16). 


Second Instar Larva 
(Fig. 27) 


General——Length 3.50 mm; width 0.54 mm; length of head 0.34 mm; width of 
head 0.51 mm. Similar to 1st instar larva, but bearing a small number of secondary 
setae evenly distributed over the head and body. Cuticular surface of body with 
blunt-tipped tubercles. 
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Figs. 49-54. Gandaca harina HORSFELD, Ist instar larva: (49) setal map of thorax 
and abdomen; (50) head, frontal view; (51) ditto, lateral view; (52) ocellar 
region; (53) 9-10th abdominal segments, lateral view; (54) ditto, dorsal view. 


Fifth Instar Larva 
(Figs. 9, 10, 26, 55, 57-59, 62, 63) 


General.—Length 21.20 mm; width 3.10 mm; length of head 1.20 mm; width of 
head 1.90 mm. Head yellowish green; body yellowish green sometimes with pinkish 
tinge; basal tubercles darker, but not easily distinguishable from green ground with 
naked eye; an obscure dark dorsal and an indistinct narrow whitish spiracular band; 
basal tubercles rather indistinguishable from green ground with naked eye; thoracic 
legs yellowish green; spiracles whitish. 

Head.——TIn anterior view head almost round; when viewed laterally somewhat 
oblong with frons somewhat swollen. Setae very short and fine; antenna with rather 
short 2nd segment (height : width=10: 9), short sensillum trichodeum (ST) ill de- 
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Figs. 55-63. Gandaca harina HorsFIELD, 1st and 5ht instar larvae: (55) labrum, 5th 
instar, facial aspect on right and oral aspect (epipharynx) on left; (56) mandible, 
1st instar, facial aspect; (57) mandible, 5th instar, oral aspect; (58) ditto, lateral 
aspect; (59) ditto, facial aspect; (60) proleg, Ist instar; (61) anal proleg, ist 
instar; (62) crochets of proleg, 5th instar; (63) prothoracic leg, 5th instar. 


veloped (short ST: long ST=11: 74). Labrum bilobed apically with its lateral mar- 
gins somewhat protruded basally; median incision rather deep, occupying almost 1/3 
of length of labrum; apical margin of each lobe without serrulations; sclerotized 
epipharyngeal shield ill developed; median labral setae M3 situated much basad of a 
line between M1 and M2; lateral labral setae L2 shorter than L3; middle epipharyngeal 
setae situated much outside the line formed by the others; epipharynx represented by 
sparce, fine serrulations occupying mid-basal 1/4 of labrum. Mandible shell-shaped, 
with 15-17 blunt teeth. Cuticular surface with weakly ridged undulations (Fig. 26). 

Body.— Shape cylindrical, slightly narrowed in posterior 1/10. Primary and 
secondary setae very short and poorly developed; the latter ones rather scarce; tarsus 
with a pair of elongated sharply tipped lobes almost the same as in the younger instar 
larvae; claws moderately developed; abdominal prolegs with biordinal crochets ar- 
ranged in a single, slightly curved transverse band (24-26); anal proleg with biordinal 
crochets arranged in a semicircle (31-33); spiracles oblong, but the longest one, found 
in the 8th abdominal segment, rather elongated and about 1.3 as long as those of 
2nd to 6th abdominal segments; spinules of cuticular surface similar to those of 5th 
instar larva of Pareronia boebera. 


Pupa 
(Figs. 64-68) 


General.——Length 18.0-21.0mm (n=5); height 5.20-6.30 mm (n=5); width 
5.00-5.65 mm (n=5). Somewhat resembling Colias pupae, but with longer cephalic 
projection; Gandaca pupa is characterized by a distinctive dorsal arching in the middle 
of the body. Colour yellowish green to bluish green; somewhat darker dorsal and 
lateral lines running the whole length of papa. 

Head. Head with a long acute cephalic projection somewhat curved ventrally; 
antenna about 7/11 x as long as wings on the meson, gradually broadened toward the 
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Figs. 64-68. Gandaca harina HORSFIELD, pupa: (64) lateral view; (65) dorsal view; 
(66) ventral view; (67) 8th and 9+-10th abdominal segments, ventral view, male; 
(68) ditto, female. 


blunt apex; eye-pieces large, but the adjacent gena area is weakly developed, sculp- 
tured eye-piece large; maxilla, measured on meson, about 9/11 x as long as the wings, 
extending posteriorly far beyond tip of antenna; the greatest width of maxillae about 
1/3 width of pupa at the point of wing base; labial palpus appearing as a small 
diamond-shaped sclerite. 

Thorax. Mesal length of prothorax about 1/3 as long as mesothorax, and 
that of metathorax almost as long as the former; posterior margin of mesothorax 
weakly convex, that of metathorax almost straight; wing weakly bulged ventrally and 
somewhat projected posterolaterally; forewing extending near the caudal margin of 
4th abdominal segment, ending in a broad rounded tip; hindwing visible along dorsal 
margin of forewing, extending into 3rd abdominal segment; prothoracic legs, measured 
on meson, about 4.5/11 x as long as wings; mesothoracic legs about 6/11 x as long as 
wings; margins of prothoracic leg somewhat depressed near the tip. 

Abdomen.t—Abdominal segments without any distinctive lateral ridges; dorsal 
line weakly raised; abdominal segmentation between 8th and 9-+-10th distinct; a slit- 
like genital opening situated on the meson, close to cephalic end of 9+10th abdominal 
segment; in female another slit situated on the middle of meson of 8th abdominal 
segment; anal opening appearing as a short groove on the middle of meson of 9+ 10th 
segment, in female both sides of anal opening slightly raised; a small process with a 
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pointed apex situated on either side of meson of the 9+10th abdominal segment be- 
tween genital and anal openings; cremaster rugose and punctured, more or less straight 
at distal end, with numerous (less than in Pareronia boebera) opaque hooked spines 
usually shaped like a T or an inverted anchor. 

Habits ——The eggs are laid singly only on young leaves or young vines of the 
food-plant. Newly hatched larvea eat about half their egg-shells and afterwards live 
on the underside of the leaf, resting along the midrib. When full-grown, larvae con- 
struct peculiar shelters formed from half-curled leaves of the food-plant (Fig. 13). To 
form the shelter the larva first eats the leaf in a unique pattern, though we were unable 
to observe it doing so. This pattern is characterized as follows; The distal halves of 
the leaves are cut off, deep incisions are made on both sides of the midrib from the 
cut margins, and slight cuts are made from the edges toward the midribs at the base of 
the leaves (Fig. 14). Such peculiar leaf cuts may help to curl the leaf upward and 
conceal the pupae. Pupation usually takes place on the upperside of a young leaf 
near the deep incisions, but it sometimes occurs also on the underside of a mature leaf 
or a thin twig with on shelter being formed. 

Food-plant. The food-plant of the larva is Ventilago oblongifolia MORRELL 
(Rhamnaceae) in Leyte and Luzon, Mt. Maquiling. It is also sometimes used as a 
larval food by Eurema sarilata at Mt. Maquiling. This cirrose plant grows in lowland 
rain forest. 

Discussion——KLots (1933) stated that “....it seems as if Gandaca may have 
arisen from some relatively simple ancestral stook common to itself and Eurema”. 
Neither the morphology nor the habits of the early stages of Gandaca are closely 
related to any genera of Coliadinae. As far as we know, no pierid larvae construct 
shelters as distinctive as those of Gandaca. The shelter construction habit may be 
unique at least in the Pieridae. The fact that the shelter is made without silk may 
make it unique for Rhoparocera species. 
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H Êk 


FAYEVEORRIZE LDS, VnF a VEC A 2E Pareronia boebera ESCHSCHOLTZ 7 4 
VET ee YaFavV3isLU Gandaca harina HORSFELD A&V $F a Y OME ATA DORIBRE 
WaT SLE RI, THOOBE, RHCOM THM. EEEF SORE b Lo, 
MROARHMIECHA LC, BORD EFOMBR ek. 

Pareronia boebera \igVEAT A SOPR ILOUR CROT, CHETCICRADDS Pareronia 
valeria X P. pingasa EXbD OW LTS. g7 Pareronia BORE F X OY ROTOR PD: 
b, 77) APD Nepheronia E, & MARBRE D CHEE SNK. 

Gandaca harina DEA FAI DOER D, HED ECE, YaFaVRORICKWTEHOT 
WRCHS. KOLAR, REDPCRADORRZ O, SAER ORMAMCRECECL 
wko CHEOHRROMC, MIERA CWS. Veža YPE ROT, 10> RERE EZ 
pokon g Tabh COTE. 
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